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I P-C s e s t o PEEP in t h e "normal" lung. I n c o n t r a s t t o V-C v e n t i l at i o n w i t h PEEP, which was w e l l t o l e r a t e d d e s p i t e t h e i n c r e a s e s i n PVR, MAP and CVP, P-C v e n t i l a t i o n w i t h PEEP l e d t o marked hypoventilation and progressive hypoxia, a c i d o s i s and shock a f t e r 15-20 minutes a t 10 cm H20.
-T i d a l Volume Cardiac Index Pulmonary Vascular Resistance (PVR: Mean Airway P r e s s u r e (MAP) C e n t r a l Venous P r e s s u r e (CVP) Etiological theories of neonatal apne-a include hy&a from pulmonary instability, neurologic immaturity, and autonomic imbalance. T o explore these hypotheses, 29 infants were studied to examine the effects of increased lung volume via low-pressure nasal CPAP, increased afferent input via cutaneous stimulation and levels of urinary biogenic amines in p r e t e r m infants with apnea(>l5 sec). Apnea significantly decreased with CPAP and with stimulation; dopamine and epinephrine (epi) levels were lower in infants having apnea. Ten normal, 10 CF and 10 asthmatic c h i l d r e n were s t u d i e d t o a s s e s s t h e c o n t r i b u t i o n o f lung zones emptying a t d i f f e r e n t r a t e s t o c u r v i l i n e a r i t y of t h e maximum e x p i r a t o r y flow-volume (MEFV) curve. Lung volumes, MEW curves on a i r and on heliumoxygen mixture and s i n g l e b r e a t h n i t r o g e n washouts were measured. P a r t i a l forced e x p i r a t o r y maneuvers were performed t o produce flow t r a n s i e n t s exceeding maximum flow a t mid-lung volumes. Normal c h i l d r e n and those with asthma and mild CF had small o r no t r a n s i e n t s and nonnal VD. Those with s e v e r e CF had l a r g e t r a n s i e n t s (mean 150ml.) and l a r g e VD (mean, 155% pred. ) , and t h e volume of t h e t r a n s i e n t s corresponded c l o s e l y t o t h a t o f t h e VD. These l a r g e t r a n s i e n t volumes were a s s o c i a t e d with increased c u r v i l i n e a r i t y o f t h e MEFV curve and l o s s of helium response; whereas asthmatics with marked c u r v i l i n e a r i t y had small t r a n s i e n t s and helium responsiveness. I n severe CF, t h e l a r g e t r a n s i e n t s suggest s e q u e n t i a l emptying o f f a s t and slow compartments which i n f l u e n c e s t h e shape of t h e MEFV curve. The f a s t component could correspond t o emptying of an enlarged VD. Any time constant i n e q u a l i t y p r e s e n t i n asthma and mild CF does not appear t o c o n t r i b u t e t o t h e shape of t h e MEFV curve.
APNEA O F PREMATURITY: EFFECTS O F CONTINUOUS POSITNE

HEWDYNAMIC EFFECTS OF CONTINUOUS POSITIVE AND NEGATIVE PRES-
It has been assumed t h a t the hemodynamic e f f e c t s of continuous p o s i t i v e airway pressure(CPAP) and continuous negative pressure(CNP) a r e s i m i l a r . Cardiac output(C0) u t i l i z i n g dye d i l u t i o n curves, h e a r t rate(HR), a r t e r i a l blood pressure(BP) and c e n t r a l venous pressure(CVP) were measured i n 5 normal new born pigs subjected t o d i f f e r e n t l e v e l s of CPAP and CNP. CPAP was supplied with a head box whereas CNP was applied with a bm enclosing t h e c h e s t and upper abdomen. No s i g n i f i c a n t d i f f e rences were found i n H R and BP between CPAP and CNP. Results of CVP and CO were: Pressure(cmH70) 0 +5 + l o +15 0 -5 -10 -15 CVP (mmHn) 0.05 1.7 3.6 4.8 0.11 -0.78 -1.56 -1.95 C O ( % c h a n n e ) -0 'L9%&24.9% -+12.3%&5.6%&7% CVP increased a s CPAP increased while t h e opposite occurred on CNP. CO decreased i n 415 animals with +10CPAP and i n a l l a n imals with +15CPAP. With CNP r e s u l t s were l e s s c o n s i s t e n t . CO increased on -5CNP but showed an o v e r a l l tendency t o decrease on -10 and -15CNP. However, t h i s drop was smaller than t h e d e c r e a s e which occurred on CPAP. The b e t t e r CO during CNP compar ed t o CPAP can be due i n p a r t t o the decrease i n CVP improving venous r e t u r n from the body portions not subjected t o CNP. The f a l l i n CO above -5CNP may be due t o e i t h e r pooling of blood m body portions subjected t o CNP o r t o increased pulmonary vasc u l a r r e s i s t a n c e due t o a l v e o l a r overdistension. ~n t e r~r e t a t i o n of previous s t u d i e s of v e n t i l a t i o n i n i n f a n t s i s d i f f i c u l t because of t h e unknown e f f e c t of t a c t i l e s t i m u l a t i o n r e s u l t i n g from f a c e and neck s e a l s r e q u i r e d by conventional methodology. We t h e r e f o r e measured minute v e n t i l a t i o n non-invasively b e f o r e and a f t e r i n h a l a t i o n of 4.5% C02, using a modification of t h e barometric method of Drorbaugh and Fenn, which we v a l i d a t e d by simultaneous pneumotachography; 39 s t u d i e s were performed i n 23 normal newborn i n f a n t s .
NON-INVASIVE MEASUREMENT OF VENTILATORY RESPONSE
Mean v e n t i l a t i o n was 251 ml/Kg/min (SD-64) b e f o r e , and 526 ml/Kg/min (SD=150) a f t e r 4.5% Cop. There was a l s o a wide v a r i a t i o n i n t h e change i n v e n t i l a t i o n w i t h 4.5% C02 (mean i n c r e a s e 115%, SD-56).
These v a r i a t i o n s a r e of t h e same o r d e r of magnitude a s those noted by conventional methods.
We conclude t h a t 1 ) t h e barometric method a f f o r d s a r a p i d and r e l i a b l e means of measuring t i d a l volume and v e n t i l a t o r y response t o C02 i n i n f a n t s without superimposing t a c t i l e s t i m u l a t i o n and 2) t h e wide v a r i a t i o n s i n r e s t i n g v e n t i l a t i o n and COq responsiveness of normal i n f a n t s cannot be a t t r i b u t e d t o t a c t i l e s t i m u l i . From Jan. 1970 through May 1973, 58 i n f a n t s ( b i r t h weight, 870 t o 4400 g ) were t r e a t e d by o r o t r a c h e a l i n t u b a t i o n ( 3 t o 1235 hrs., M = 224 hrs.) i n conjunction with p o s i t i v e p r e s s u r e a s s i s t e d v e n t i l a t i o n , and survived. The i n c i d e n c e o f laryngot r a c h e a l (LT) sequelae was determined from r e t r o s p e c t i v e c h a r t review and prospective follow-up.
LT dysfunction i n t h e form o f hoarseness o r i n s p i r a t o r y s t r i d o r was p r e s e n t i n 2 3 of 58 i n f a n t s a t extubation. LT involvement c l e a r e d w i t h i n 2 weeks i n 1 0 i n f a n t s , and 8 a d d i t i o n a l i n f a n t s became symptomatic a t 2 weeks t o 6 mo. of age. Thus, 21 of 5 3 (40%) i n f a n t s with 6 mo. follow-up had l a t e LT complications. At 6 mo. t o 3 yrs.. 43 i n f a n t s were s u c c e s s f u l l y followed and all b u t 3
e v e n t u a l l y c l e a r e d ; 1 had p e r s i s t e n t hoarseness a t 1 1 mo., 1 had p e r s i s t e n t s t r i d o r due t o vocal cord p a r a l y s i s and 1 r eq u i r e d tracheostomy f o r s u b g l o t t i c s t e n o s i s . The incidence of LT complications is d i r e c t l y p r o p o r t i o n a l t o t h e frequency and d u r a t i o n o f i n t u b a t i o n , (X 2, 2x11, p < .001). No conclusions could be drawn r e g a r d i n g s h o r t term s t e r o i d treatment o r t h e t y p e of endotracheal tube used (Cole-Foregger vs. Portex). These d a t a i l l u s t r a t e one of t h e u n d e s i r a b l e sequelae o f a s s i s t e d v e n t i l a t i o n with i n t u b a t i o n and should be considered during t h e management and follow-up o f i n f a n t s with such i ntervention.
